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movement of the object, the robot 
learns motion for moving the object 
by novelty rewarding. 
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St^xf^i. £^<f3-*c<t£*#©<fc-r*p 

#y b<Dtc#)<D^tt£ 9 

-^ju • * v b v-^^m^tc^m^^^v »; 

3 n £ m it t m zmn * 7 ? y k <t 0 am s tx * * 
^v^^x^xcomm^mm^n^titcm^tm 

[if^ii 1 3 iyie^^x-xru, ^»c^tur 
mim 1 4 3 mm&mibhtotcm^xM*. ^mux. 



(3) 
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{000 1 ] 

/cSttOtt^^-^^HtTf *J»«n#-. hcc^frs io 
[0 0 0 2 3 M«C»ly<«. *«Wtt. >;*i/>h - ^ 

[000 3 ] 20 

©j^JifflP^:; r (industrial robot) T&ofc. 
[0 00 4] y-A5£D#? hCD^^CC, *-5^<7)^ 
Bfr^^trffli^^^^^^^^^n^^ Hi, 30 

<D&mm?z. cntt*tu «©o^7 h*> fm 

[0 00 5 ]§Mt ^^^30J:^4S^7O 

r AM& J ^0<te rxr^J (DP#* r (humanoid r 
obot) h«ciWr*W^IB^jiS 

[0006] P # * h Ct*f L,xm&bft&&*.&t*c t 
rtft^j«u<tt rfw-*>^j tBf-fe. wra so 
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h^xf^ *±t>sot^ a# * - tern 
[0 00 7] o*»b&#e>. ^©D-f 9 hector 

[0008]lfc t P*? r<DSM^^3^K:KT£ 
[0 00 9] *-5>3>«^^^^>r^^n 

*>b<DX$>*>frt>. frhfrCth^TLtc*:--^ 3>#P# 

[0010] <bC5r. ifi*£ k p** ^Q^!HJ^©K:~;*-- 
[0 0 1 1 ] -^-^n- h7-^itt, A^OSS 
ccfcws»«|5iK«*IIIWSfkUfc*f ff ii/-c*D. milffl 

[0012] • h f «:<fc^$fltai"C 

[00 13] 1^1/^6, P^ry h^igu^l^J:^ 
[0014] 

[OOlSl^^iOI^Sg^t V^7U>h-^^ 




00 

5 

[0 0 1 6 ] *%994>IEtt£Sffll£. 'J*U>h*~* 

r. &w*mmz~zjmic?z>. man** botcuxo^ 

[00 17] 

[ooi8]cct. nriB^a#®x«^^ ? u 

IBSSti Sflft ilftgafcd^SXttX t- 9 ^CC <fc 0 ton 

i o o i 9 ] *fc. m&¥^®x\zxr~j v\t. Mm 30 

[002 0 ] mtZ^V =c *»Wc*tLTGI 

irr&ct5K:i,T4>j;o 0 £/c p*? hosfrft*^ 

C0021] mne&M&mmy p# 
k, «r*8tt*sa>r. p*9 Ko^<assoiaiffi*f . 

&=&3©&£ £ J: 5 «c 0 X h J: 

(oo22]^it. m&m*®#>e>titcm'&ic\z. 2* so 
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ox. matfv h©lbf^i*»«!©lfi#*«ciPltt*fil 
[002 3] 

[0 024]«^<tnH P** hgJH>^Of|Hj® 

tont>y-t££^xttMi®<D*sfrtix^z>mm£, 

P#* h<£&W^<PSfr#>L:£<h 
[0 02 5] £tc. ttMm<D$h£$:^mLX. y^;Uf* 

[002 6] ^"<;l'TW • 'j9-f^>yW^Ci 

r, ¥Mx$tj:^m*Kttux£vm{,mM*5-z-z>c 

[002 7 ] 3£fc, *^K&6^^#-XA£*SiJc 

t&xzz. 

[0028] *§m<D2 e>fcffecoaw, wtk-MteB. 

[002 9] 

[0030] mi mx. *§twzm]&tc&2tiz>* 
Wtl \*Am<D&mmt ^ xam t ^ 1 1 & sc . 

[003 1 ] ^tfPiK^ h 1«. a(*gpjL^^ h2i. 
h6A-6 DtM?n^, 

[0 0 3 2 3 BlSfci-* b 3«, p-;k tr^^Rcfa 
-©Stt^l^ (HtS) CD@*^^^olfMg57^/rU 

a*sp^-7 h2©HS8fr±aa«:KKsti-cc>s. ^ 



D (Charge Coupled Device: vLffi&SM^) *>7l 

^oj^MfSgp 8^01. JPftSiS:*- 7h2 <DBSf£_h*£ 
[0034] WSPa^ ? r 6 A&c>*6 B«frS^rfi^£ 

gp^^^ h 6 a~6 ^n-etv *mm^vh9 

A^9DSt;H^7 r 1 OA- 1 0D(Di^b^ 

A-llDKJ;ot, mfc%&~v b 2<D&x<DWfi£8fi 
fltcca»snrt»*. *fc, *Bftx-» h9A-9D 
tigUi?H0A^10DOIBIfc):. P-Wb'iF 
^lft©aftS*^M®i 2A-1 2Dtc^oriIS 

[003 5]^ HtffUtfy h l<DKI&lg&&t2. H 

[0036] H2CCtt. »fTatf? r 1 Offft • MPX 

SB5 0<t. «jSfiB6 0d:'C«tfiJE3n*. GIT. &«CO 
CO 03 7) AH1^SP4 0«. A#«±l/T«&DsK? 

eutL/T. pec^-r^xt*-^ i luzzmffiLx^ 

CO 0 3 8 ] #ffn#? h hj % 1 5£^tPC<t 

CO 0 3 9 3 0«, ®m$l2 O^Ti^ 

©®8fr^*~>R:ftoT*fctTPtf ? r 1 <D®*&MJ[>£^i 

B§gpl 1 A-l 1 D. 2A-1 2Dfj:t'<0^tl 
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(B9gp#&-fe>1f) 5 2<h. 
©$fl©lg<*HI<t x>3-^52 ©tU^Kg^r *- * 

10 5 3©ffl^bttTO?n^. 

[0 040] Hi®Sj56 0tt, ^©3^19. *MtP#? 

&^3hj®jsp6 2 irM?^^ 0 

[004 1] ? r- 6 1 W\ ^^.tf , 

20 [0 042] ^/c ^5fiW*HffllW6 2 /< ?f';6 1 

[o 04 3 ] mm$2 o«, t h-^^5?<D rgiflgj tcta 

[0044]i3tCtt. *IJ®lSP2 0©^«:3 6(C^*ffl 

ccHwun»s. isnacc^-rji^tc, $iitaJSP2 0«. ^ 

30 -Y> • n> hn-7i OrOCPU (Central Processi 
nq Unit) 2 1^ ^ ^ U ^<DftXD&\ai&^ >d<- ^ > 

0. CPU2ni7KU^m^Ci-CAX2 8l© 

[0 04 5 ] RAM (Random Access Memory) 2 2ti, 
DRAM (Dynamic RAM) ££>Jf#£t?M*: V r^fiX^ 

nfc#^ii^Djfg^^e v-c&o, cpu2i^ntf-r^ 

40 n^^ h$W^coyp^A • 3- F£P- KU/cO. 
[0046] ROM (Read Only Memory) 2 3te. 
-C*^ 0 ROM2 3iCt#^$tlS 7'D^7A • 3- KCC 

[004 7 ] ^^g^rti, ^tf > h l <om'®7'a 

so m-K^mmfimmztix^z* ^u>h^- 
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So 

[0 04 8 ] ^JUfcfcM^'^ 4te v mtiEEPRO 
M (Electrically Erasable and Programmable ROM) <D 

[0049 } 0^-7x-X2 51*, §tJ@JSC2 0?r<D 

■^v^p?* >1 6, Xb^^niO^-Cf-^A 
IhtlZ'rtS. 0^7x-X25», ^S&SB5 20 

0rt<£>& K^-f /<5 3 - 1 -i(Drirf-^^v> F 

©AHi**tf5. o^-7x-x25«, mm 

[005 0 ] Y>^-7*^2 5(1 RS (Recarmen 
ded Standard) - 2 3 2 C &<t'(D-> 'J T;U • > £ - 7 
.x — X, IEEE (Institute of Electrical and elec 
tronics Engineers) 1 2 8 4t££<b'*y I'll - 4>Z 
-y* — X % USB (Uhiversal Serial Bus) -< — 
7x-X, i - L i n k ( I E EE 1 39 4 ) -f>£- 30 
?x — X, SCSI (Small Computer System Interfac 
e) 4s*-y *.-^UE<D&*)r£ s a>t*-2<Dffl 

m&%mmm(DWj8j>z--y *--zzffix.. p-#;u 

& : fl>£l>t,cLx$>£i<\ 

^J^iim ( I r DA) *fSB 

£\ #*tP#* F l^<D5fe^Sl5^g$n-5>C<t^ 40 

[00 5 2] 3Hj®mB2 0«. M^ilff-O*- 

7*-* 2 6* v F • ^^7j-X • F 

(NIC) 27 £^<&. "bluetooth"^'* 1 

i R''<D£^tjLmmmMm, *^^«lan (Local a 

rea Network: MZ&E thernet (S&iSS) ) 

r£Jg&L,T, ?f$ff£>*X F • =*>b*^ 
-£100 t^-^iiflSrtT 5 c<t#-c£& 0 
[0 0 5 3 ] C©J:5&ifc?fa#? F 1 Fn>b* 
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mzm^xifr'iiutfv f itDS&ff£';^- f • 3>ho 

So 

[0054] atfv F 1 ©ftf*®!®**. ^H(C«, 

CPU2 i «:*5i^r^<ov^ h • ^d^a^ 
ntf-r^cicc^^rn^-r^. ®4cc«. p*v f i 

So 

[0 05 5] f^Ct^fcfc^OC, P#? r3Hj®J8<DV? 

Miiti^. fflwrnvybOxTtatZXy-is^fh 
mfay*ulf7*^tfzmK)AtiZ>c±&T£Z. com 

[0 05 6] fiTJi©f^-fX • KS-f-Utt, &KgpT 

r &c*f o xmrnr t> -fe x-r s c <t n/c* ?v x 
r^*r zmmzft 5 J: 5 cc& ~> ri> s» 

[0 05 7] {BMvtfv • K5-f/< 

•r^>^^^^ FtCDf^i^i^^^x^ Fr*^ 0 

ti. COiSttP^? F£/rLTfTb*a£o 
[0 0 5 8 ] ■fr-tf* • v^>-^ + ti v n^^^ 3 >- 

tc, §^-/^x^ Ftc^^<s*r^^^A • *yv*v 

[0059] i/^f A® J: 0±(4©V 7 h -i? x7W. * 
7is*>?Y (^p-fe^) mx.^V'x.-MtZtiXloY). 

i&sizmfemtc*7&*9 bzmiRLx&&®Btj:mf& 

[0 0 6 0 ] 7*^4 7s • F^-Y/^i^X-rAJi^O 

C0 0 6 1 3 H5CC«. 5 K^^*TJB©rta$»fiR*« 
[00 6 2] 5F;^x7l« l U#yhl®£4#Jtt 

M^itsv7 h-)x7 - *i?a-;i/©u*jr* 

So 

[0 0 6 3 ] 5 F;^*7®» J ^^(C. S'^CDS 
h*il/^x7 (05CD^^) tb^©^ Fi^x7 




11 

[0 064} mWfr<D* F^x7t«, gi&x-*^ 

^tstiL rami^ ^^a. 

[0 06 5 ] W^©S K^^rtB, ^ff, 
If. (LED) . WMP«c£*£J5Rl/C, 20 

k (mtf. *». m*.2>, mz. tm? 

[0 06 6 ] £tc, H6CCW:. yJOlr-UB^mcDte 

[0 0 6 7 ] T7*U^r-^3>«. A^J-tr^V^^* 
■ 3>^-*«4-cStJKo/cBil»fiMttoT 4 p* 

[0068] r^'^-i/aMt P#? h l<Dffln& 
[0069] A^t7>f • a 5?ffltA 40 

[0070] tfsb-t^ucc^or^^n/cp^^ h i 
M^*T«:»iSft, p#* h l±r 

[0 0 7 1 ] Si^fJl/i^^Hl ^n^*iis§i& 50 
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sterns? 

[0 0 7 2 ] *ISteffliCfc3^S*S/*.-;M;j: t 

[OO7 3]07Kte v y^7U> h^^^-^^ • ^ 
h«7-^©»JS)c:ffl«:«SCWCCBIJSglyrc»4. i^stc^ 

43Li 9 hST*5A*JBi t 
[0 0 7 4] v^u> h • • 

[0 0 7 5 ] 07CC7^T^J-C«. V#U>F - -^-^ 

><Dtn^«. 4 3 ^co-^-p>^/M'r, rn^no^ 
^-p>cc^^nrt^ 0 

[0 0 7 6 ] &jim<D~ VJ3\s>h • 

[0 07 7 ] mm(DVJjU> h • ^ a -5 • ^ ^ h 9 
^KiS'^c^T. ^ v >? * ^'P^-y-^ 3 >^ccJ:0^ 

[0078]i8(aj 4 y h • -x.-di - ^ ^ 
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[0 07 9 ] >f >^*-x • ^-^S *XK<fc£3^KJ:. 
OX. *<D&t>1&&t-? F • ?*^<DA 

9 H3rr* e Ltcffi^x. mi icmutcy * v - 

6. 10 
[0080] COO^'-^ • 'J#U> h • — 

£Mm A . m,. nit-^IISClim^ 
[0 08 1 ] i7tC^1"7^7 - K-^tS^XiS 

6>&cu#* hMMv 7 bO*T (B44#I©ci) 

©^ffl^CCfie^T-t^a-JMb-rSCiJlD. OJK» F 20 
7-* (RNN) t^^-^i^^Ci^te. 

[0082] nmm^^-Mt. H&mm+mti*: 

CC. RNN*2^*-JUCCfc=i-*> Fm t £AM"&. 30 
[0 08 3 ] £tMra*s;»-Jl'K. ^v>Km t CC^ 
or, (RffinsFv F£^UT. h =y -y+>y, *-> 3 

[0 084] g/c, iS«*>^*f % ^<DffeO-b>1^6f# 

#*iiiaj3*i£. cn^-fe>-tf^as t «RNN*^^ 

[0 0 8 5] RNN*^a-MJ, ?i7x-XT(t 40 

[0 0 8 6 ] fTtfrtWe^-M*. RNN^a-Jl/ 
<D7*<7- F * #^^;*rt>e><Dfc±J;ft<hOT, 

i^-JUte. Se><DtfS&tWtcS^CiT, o^-^ hi© 
[0 08 7] CtliCWl, RNN^t^^-^CC^On^ 50 
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is*-MZ. RNN*i^-;U£<fc6-b>1^#JfilS 

[008 8] fit. ?f®jfinii-t^^-;w(^gp(cia^ 

£ ti/c-fe >U* fit £ a > f- * X h ;? 

-jmm • *fji/K:^ircn^^ B cn 

=3 > x * x h c cda^i £H3t-r * r * 3 > (omz&i 
<<>'*-z {ms^moct) z 

itcmm-rzo comm. ftwmm*^ =.-)\,tmn?z> 

[0 08 9 ] #HJfc0(|K:{&SD^ Hi, ±&Utc£>> 

[0 09 0 ] y-UUrw • '^-f^^i^ gf6 

[009 1 1 01 OtCTKU/cRNN^^^-Jl/O^^, 
-O/^-XRNNtCjr^^^rtT^K^OtC, 0 1 1 CC 
^TJ;^CC';^U> h • x^-^;u- h9-^©A 

[0 0 9 2 ] &Mg5T^^x-£'\<D:3 v> Km 

jimm s^xtitvx^xhti. iz>?<D¥mm 
w*.&* ^<Dimx<otfji^<o^mm<o^m) s 
t .i&mt>zti2>. ^>v^mm^ ^>vmmmtit 

[009 3 ] 01 HC^-r^^^RNN^r^^-^KOai 

mmm t & vmnx t > & « »mi€# x^^icis 

f}|<D^M^^Lr^?rtf ; 5 0 Uc^ot, CORN 
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CO 094} SI 2tc«. y<)\,T4 • U*7-fw>^ 

* » - JlrtfSoMDfT IbcoGSfit* RNN^a-JKc 

[0 0 9 5 3 Xjtcifi-yX. s^)\,7~4 • V7-rw>y 
«»*»;*u>h * • h^-^K&OA 

[0 09 6 1 01 3tCtt. >"<;Ufw • 'J'7-f r ^>^ 

[0 09 7] P#* h it*. Jttt-r**>5&HlfiS7** 

[0 09 8] ^iW&flitt, »®7^^ax^c:i«: 

[0099] mm&> m 1 1 cc^-r <t s & -/^^ ■< 
m^^n^wj^n/c^oB^Moii^^^i. mat 

[oioo] fur, Jfc&gtt. m:liz>if<D^Ml# 
*i& -fe > ^cDHira i *w sin -ci > s a ±m «m ^ 

[0101] Mffl^e[-fe>^6©RlfiiSll 

[0102] *»i^i^^>n^^ v wx s 
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[0103] t(D<J:5fcPtf h 1 Ogfrftgtfg«, 

<b. p#* h ioSj^i^^S«j^«:KT6 
[0 1 04] 191 4K«» n^? h lMnfMK%«!IQ 

10 CO 1 0 5 3 p#* h l#@(DiiyK&£>tfa& (WU* 

f^^±r^L//ciT^> Uf-^S l) . 
co i 0 6 3 c©<fc5&JS^, £r> 

•^S2) B ^eur. Etcc^BUT^ttt*. £r&t*ys5fc 

4) D 

co 1 07 ] si sou*, *ffp#» h nmit 

[0108] ( i ) h i fflafrroawBicciS 

[0109] ( 2 ) ^*«f6C«ftfe0fcilS*. 

[oiio] < 3 > ffe*, mm<ow*iitewm&fL 

40 «Wlt*4. 

[oiii] (4) f&afoomiQmtvtfy nom 
commies, h i<DMft, nmm<on^<DU^ 

[0 112] ±i6L^:J:5ft^B7*-X«:fel»rtt, 

CO l l 3 ] 0 l 6CC«, h 1 3&sfW«8«flS 

50 i^%©-TS<Dtt*^*Ma-r*A:«>©. tft^-fe>1f 
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c o 1 14] * h i ttt&VKDtnmmtmtm 
toils] ztc. h i <Dfbvr&?ut>*>mmc 

[0 1 16] CtxbUtfv h lQS&ftfu&KlfcttS&ii 
g^-^^r. 1>*7U> h • — • * ? h*7-*<D 
A^f-^iTSCiT, &n^*Y*S£n?*>ttb 10 

[0 118] #m£0d*m. ^g^cc-xtcfc^r. p 20 
h^-^tCcto^^^^nrc^n^ p 

[0 1 19]±^Uc<J:^^7 i -X^-c > a^f 30 
* b 1 ***a»3i&K:KlTS 1 W±0«ti^UM^iC 
tc'&. atfy h l«ff^1t^^^-X(c^TS 0 0 

[0120] p*<* h l o\ ««: 1 HJ^±©^*i^3 
*vcc>£, cc-c(t y^jurw • c-f^ >y&cg 
^£#&^£8&*>o-c^£ (xr-^s in, -r^fr 

[0121 J #ci>-c. SBaffr^^x-frfclKttSti: 

^frtts. ? (Xt^:7*S 12), 

[0122] mmstetmux^txfr^tcv* *>z>wz 

^s-zz&mLx&tfr&Mkvm-r. 
[0123] ffe^r, ^fa^^Tci^r^/c^e) 
tf, p** h lCD^gp^i'^ger^^^x-^^rtaJ 50 
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tt^^iJO (^r-^s 13). £*>k. ^®J£*£ 
(xf--^^s 14). 

[0124] »*WJ*U> h • ■ h 

m^^s-zzmiuxm^Mzjizmj'rz. 

[0125] ffe^. #*&WfflI<fctt*;* < tBit-r*Sfc 

•r* (xr ?:/s i 5) „ 

Uf^S 16), 
[0 1 2 7 ] Ml 8fCtt. 2@@»^b^» 

[0128] ( i ) p^-; h i et^-on^^- 
;u^c<h'(D5ta^tc5iis-r^<!:, #&ftec*ti, -crocks 
ofcs&^u^iMur. RNN*^-ji/#ii-rfag3 
Rt^mLx. nm<o^rnm^mvii,x, ^<om^ 

[0129] (2) ^fmmipisii*$mn*y&i,x& 
mux, ^mutcmofcX&mm<fr£i>&zmL~? 

[0130] o) mmm*)&oxttmizm>Lxfr 
[0131] (4) mm>mfrLii*:8mMi)&oxm 

[ 0 1 3 2 ] i$ v 13 1 5 1 8 (tCfn-rmXte. Ztgk 

to*#-)\,<D&itj:mj&*m^xmiuiLifi % *&m<D 

<fc^«C % ttfa ELftte, H^H. Rl, Rt±. Wl» 

[0 13 31**. atf? h l*#*«flPaM3ti&ft 
M^S2 0CC^-r<fc^tC|2^-C*^ia^. P 
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[01343 [il*§ ] feO:, #J£©3SftW£#JH0&a* 
[0135} *5m<Dm%lZ. &?Lh ratfv h J t 

[0 1 3 6} gT^lt. W*iC^^lBr*^W*R|7n 
[0137} 

z. 

[0 1 3 8 } ^MiCCjltltf. «J;*7U>h-~:* 

[0 1 3 9 3 &fc v *8m*C&t\\X. U ^7 U > h ^- ^ 

[0 l 4 0 } **llj«:<fcntf. atf » H*. > 3 > 
©iij&^sccfcor. ^fig^nri^ss^ccjED/c 

[0141} 2|s:^CC<fcn«. n^v hcD^e— > 

[0142]$/^ ^mnit&twx, mmitfcttc*:- 
s/c ^K:jaif&L/c^-^3>^^-r-2>ci^r^ 

£©r, tf©iSI«ES«:^«ft:«if^-rsnsK5r h 
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